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PURPOSE OF THE PREMIUM COAL SAMPLE PROGRAM 

The purpose o f  t h e  Premium Coal Sample Program i s  t o  p r o v i d e  t h e  coal 
science research  community w i t h  l o n g  t e r m  s u p p l i e s  o f  a smal l  number o f  
premium coa l  samples t h a t  can be used as standards f o r  comparison. The 
premium coal  samples produced from each coa l  and d i s t r i b u t e d  th rough t h i s  
program w i l l  be as c h e m i c a l l y  and p h y s i c a l l y  i d e n t i c a l  as p o s s i b l e ,  have w e l l  
c h a r a c t e r i z e d  chemical  and p h y s i c a l  p r o p e r t i e s ,  and w i l l  be s t a b l e  over long 
per iods  of t ime.  Coals w i l l  be mined, t r a n s p o r t e d ,  processed i n t o  t h e  des i red  
p a r t i c l e  and sample s i z e s ,  and packaged i n t o  environments as f r e e  o f  oxygen as 
p o s s i b l e .  Humidl'ty w i i i  a l s o  be c o n t r o i i e d  t o  keep t h e  c o a i s  as p r i s t i n e  and 
i n  as s t a b l e  o f  a c o n d i t i o n  as p o s s i b l e .  

The need f o r  a Premium Coal Sample Program was expressed a t  t h e  Coal 
Sample Bank Workshop h e l d  March 27 and 28, 1981 i n  A t l a n t a ,  Georgia.  

WHAT A PREMIUM SAMPLE IS 

A premium coa l  sample has been s p e c i a l l y  se lec ted ,  processed and s to red  
t o  keep i t  as c l o s e  t o  i t s  o r i g i n a l  c o n d i t i o n  as p o s s i b l e .  S p e c i f i c a l l y :  

0 Contact w i t h  oxygen has been min imized a t  a l l  stages from mining, 
t r a n s p o r t  and p r o c e s s i n g  i n  a n i t r o g e n  f i l l e d  f a c i l i t y  t o  s e a l i n g  
i n  amber c o l o r e d  g lass  v i a l s .  

0 R e l a t i v e  h u m i d i t y  and temperature are  c o n t r o l l e d  i n  t h e  process ing  
f a c i l i t y  t o  m a i n t a i n  t h e  e q u i l i b r i u m  m o i s t u r e  o f  t h e  o r i g i n a l  coal .  

0 U n i f o r m i t y  o f  samples i s  achieved by process ing  about 750 kg of 
coal i n  a s i n g l e  batch, m i x i n g  t h o r o u g h l y  i n  a s p e c i a l  b lender ,  and 
f i n i s h i n g  w i t h  a s p i n n i n g  r i f f l e r  t o  assure we l l -m ixed samples. 
A c t i v a t i o n  ana lyses  have conf i rmed t h e  thoroughness o f  t h e  mix ing .  

S t a b i l i t y  o f  t h e  samples i s  maximized by s e a l i n g  i n  amber-colored 
g lass  w i t h  a f u e l - r i c h  hydrogen-oxygen f lame. 

Secure, l o n g - t e r m  s u p p l i e s  r e s u l t  f rom an i n i t i a l  p r o d u c t i o n  o f  
10,000 f i v e  gram ampoules and 5,000 twenty  gram ampoules w i t h  50 
f i v e  g a l l o n  sea led  g lass  carboys i n  reserve  f o r  f u t u r e  ampoule 
p r o d u c t i o n  from each m e t r i c  t o n  sample o f  coal .  

Some S p e c i a l  needs can be met f rom lumps s t o r e d  i n  argon i n  two 
reserve 55 g a l l o n  drums, and one 15 g a l l o n  drum as p a r t  o f  t h e  
o r i g i n a l  sample. A separa te  n i t r o g e n  f i l l e d  g love  box w i l l  be used 
f o r  p r o c e s s i n g  t h e s e  requests.  
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SELECTION, M I N I N G ,  AND TRANSPORT 

I n i t i a l l y  t h e  coa ls  have been s e l e c t e d  t o  cover  a wide range of degrees 
o f  c o a l i f i c a t i o n ,  m i n e r a l  con ten t ,  and s u l f u r  con ten t  as w e l l  as commercial 
s i g n i f i c a n c e .  The f i r s t  t h r e e  w i l l  be low-, medium- and h i g h - v o l a t i l e  

'b i tuminous coals. The nex t  two a r e  planned t o  be l i g n i t e  and sub-bi tuminous 
coals.  These samples w i l l  be channel samples, r e p r e s e n t i n g  a un i fo rm c r o s s  
s e c t i o n  o f  t h e  seam from t o p  t o  bottom. Min ing ,  under t h e  s u p e r v i s i o n  o f  coal  
g e o l o g i s t s ,  i n v o l v e s  removal o f  l a r g e  lumps f r o m  a f r e s h l y  exposed face t o  
s p e c i a l  p l a s t i c  con ta iners ,  t r a n s f e r  t o  s t a i n l e s s  s t e e l  drums a t  t h e  sur face ,  
p u r g i n g  w i t h  argon, t r a n s f e r  t o  r e f r i g e r a t e d  t r u c k  and immediate t r a n s p o r t  t o  
t h e  process ing  f a c i l i t y .  A c a r e f u l  d e s c r i p t i o n  o f  t h e  geology of t h e  sample 
area and l o c a t i o n  w i l l  be prepared and a v a i l a b l e  as a r e f e r e n c a b l e  document. 

SAMPLE PROCESSING 

A t  t h e  process ing  f a c i l i t y ,  a sample o f  argon f rom t h e  c o a l  drum w i l l  be 
analyzed t o  e s t a b l i s h  t h e  r e l a t i v e  h u m i d i t y  f o r  t h e  n i t r o g e n  f i l l e d  p r o c e s s i n g  
f a c i l i t y .  The s t a i n l e s s  s t e e l  drums w i l l  be loaded i n t o  an a i r l o c k ,  which i s  
t h e n  purged w i t h  n i t r o g e n .  The drums w i l l  be empt ied i n t o  a c r u s h e r  t o  reduce 
t h e  s i z e  t o  1/4", then p u l v e r i z e d  i n  a coo led  impact m i l l  t o  o b t a i n  -20 mesh 
m a t e r i a l .  Coarse m a t e r i a l  w i l l  be recycled. The p u l v e r i z e d  m a t e r i a l  w i l l  be * 

c o l l e c t e d  i n  a n i t r o g e n  f i l l e d  mixer -b lender  s e l e c t e d  f o r  g e n t l e  b u t  thorough 
mix ing .  A f t e r  thorough m i x i n g  t h e  p u l v e r i z e d  c o a l  w i l l  be conveyed t o  a 
s p i n n i n g  r i f f l e r  and sea led  i n  20 gram ampoules and 5 g a l l o n  g lass  carboys. 
The conten ts  o f  some o f  t h e  carboys w i l l  t h e n  be r e c y c l e d  t o  t h e  p u l v e r i z e r  
and crushed t o  pass a 100 mesh screen. A f t e r  thorough b l e n d i n g  t h i s  m a t e r i a l  
w i l l  be conveyed t o  t h e  packaging u n i t  f o r  s e a l i n g  i n  5 gram amber c o l o r e d  
ampoules and 5 g a l l o n  b o r o s i l i c a t e  g lass  carboys. One o f  t h e  goa ls  o f  t h e  
Program i s  t o  complete t h e  process ing  w i t h i n  seven days o f  expos ing  t h e  mine 
face. F i g u r e  1 i n d i c a t e s  t h e  coal  s to rage system f o r  a m e t r i c  t o n  sample. 
F i g u r e  2 i s  a b lock  diagram o f  t h e  coal  sample p r e p a r a t i o n .  

CHARACTERIZATION 

The coa ls  w i l l  be c h a r a c t e r i z e d  by chemical and p h y s i c a l  a n a l y s i s .  
R e s u l t s  w i l l  be a v a i l a b l e  f o r  each coal  i n  t h e  fo rm o f  a p r i n t e d  sample 
announcement. Requests t o  be p laced on a m a i l i n g  l i s t  shou ld  be sent  t o  t h e  
au thor .  The requestor  should i n c l u d e  m a i l i n g  address, te lephone number and 
research  i n t e r e s t s .  

The analyses w i l l  i n c l u d e  proximate,  u l t i m a t e ,  c a l o r i f i c  values, s u l f u r  
forms, e q u i l i b r i u m  mois tu re ,  oxygen by neut ron  a c t i v a t i o n  a n a l y s i s ,  maceral 
a n a l y s i s ,  G i e s e l e r  p l a s t i c i t y  f o r  t h e  b i tuminous  coa ls ,  and minera l  m a t t e r  
ma jor  elements among o t h e r s .  M u l t i p l e  l a b o r a t o r i e s  w i l l  be i n v o l v e d  i n  t h e  
analyses. Round r o b i n  analyses a r e  a l s o  be ing  organized. 

A v a r i e t y  o f  s t a b i l i t y  m o n i t o r i n g  t e s t s  w i l l  be used i n c l u d i n g  e v o l v e d  
gas a n a l y s i s .  I n  a d d i t i o n  t h e  b i tuminous  samples w i l l  be m o n i t o r e d  by 
r e p e t  i t i ve G i e s e l e r  p l a s t i c i t y  analyses. 
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AVAILABILITY 

I n i t i a l  samples a r e  expected t o  be a v a i l a b l e  i n  f a l l ,  1984. Samples w i l l  
be made a v a i l a b l e  t o  research personnel  a t  a nominal replacement cos t .  A 
spec ia l  g love box f i l l e d  w i t h  n i t r o g e n  i s  a v a i l a b l e  t o  t r a n s f e r  conten ts  o f  
ampoules t o  s p e c i a l  sample h o l d e r s  on request.  Also,  a very l i m i t e d  q u a n t i t y  
of  lump coal ,  s t o r e d  under s i m i l a r  i n e r t  c o n d i t i o n s  w i l l  be a v a i l a b l e  on 
spec ia l  request f o r  s p e c i a l  p h y s i c a l  p r o p e r t y  measurements. The process ing  
f a c i l i t y  can be made a v a i l a b l e  f o r  occas iona l  p rocess ing  o f  s p e c i a l  samples. 

INFORMATION ON SAMPLES 

Each r e c i p i e n t  o f  samples i s  asked t o  p r o v i d e  e i t h e r  a l i t e r a t u r e  
re fe rence t o  papers i n  w i d e l y  c i r c u l a t e d  j o u r n a l s ,  o r  a copy o f  l ess  w ide ly  
c i r c u l a t e d  r e p o r t s  and papers, t o  be shared w i t h  o t h e r  users  o f  t h e  samples. 
L i s t i n g s  o f  these re fe rences  w i l l  be a v a i l a b l e  on request t o  the  au thor  (phone 
312-972-7374) e i t h e r  i n  p r i n t e d  vers ions  o r  v i a  computer t e r m i n a l .  The 
Premium Coal Sample Program expects t o  work w i t h  o t h e r  coa l  sample programs i n  
p r o v i d i n g  samples and s h a r i n g  i n f o r m a t i o n .  

F o l l o w i n g  t h e  r e p o r t s  f rom the  use o f  o f  a number o f  samples, workshops 
a r e  planned t o  f a c i l i t a t e  s h a r i n g  research  r e s u l t s  and t o  f o s t e r  b a s i c  under- 
s t a n d i n g  o f  t h e  chemis t ry  and p h y s i c a l  p r o p e r t i e s  o f  t he  coa l .  

USERS A D V I S O R Y  COMMITTEE 

A Users Adv isory  Committee prov ides  use fu l  suggest ions  t o  t h e  Program 
Manager. T h i s  group i n c l u d e s :  D r .  B l a i n e  C e c i l ,  U. S. Geo log ica l  Survey; 
D r .  Marvin Poutsma, Oak Ridge N a t i o n a l  Labora tory ;  D r .  Ronald Pugmire, 
U n i v e r s i t y  o f  Utah; Dr.  W i l l i a m  Spackman, Pennsy lvan ia  S t a t e  U n i v e r s i t y ;  
D r .  I r v i n g  Wender, U n i v e r s i t y  o f  P i t t s b u r g h ;  D r .  Randal l  Winans, Argonne 
Nat iona l  Labora tory ;  Dr.  John Young, Argonne N a t i o n a l  Labora tory .  
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Figure 1. Coal storage system. 
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Figure 2. Coal Sample Preparation - Block Diagram 
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